We show that the Hopf differentials of a pair of isometric cousin surfaces, a minimal surface in euclidean 3-space and a constant mean curvature (CMC) one surface in the 3-dimensional hyperbolic space, with properly embedded annular ends, extend holomorphically to each end. Using this result, we derive conditions for when the pair must be a plane and a horosphere.
Then 0 : D → R 3 is a minimal immersion with induced metric * 0 (ds
Furthermore, g is stereographic projection of the Gauss map of 0 . This is the Weierstrass representation.
On the other hand, for Weierstrass data (g, ω) on D, we can take F : D → SL(2, C) such that curvature −1. This is the Bryant representation (Bryant 1987, Umehara and Yamada 1993) . F is unique up to the form A · F , A a constant in SL(2, C), so 1 is unique up to rigid motions of H 3 (see Umehara and Yamada 1993 Proof of Proposition 3. Let ϕ 1 : * ε → H 3 be an arbitrary end of 1 , where * ε = {z ∈ C; 0 < |z| < ε} for some ε > 0. As noted in Remark 4, we may assume that ϕ 1 is conformal.
Let ϕ 0 : * ε → R 3 be the corresponding minimal end. By Theorem 10 of Collin et al. 2001 , ϕ 1 has finite total curvature and is regular. Then by Umehara and Yamada 1993, we can take the Weierstrass data associated with ϕ 1 in the following form:
whereĝ,ŵ are nonzero holomorphic functions on ε = {z ∈ C; |z| < ε}, and µ, ν ∈ R, µ > 0,
is the Weierstrass data associated with ϕ 0 . Because g is stereographic projection of the Gauss map of ϕ 0 , g is well-defined on * ε , so µ ∈ N and hence −ν ∈ N.
The first and second coordinates of ϕ 0 are
and ϕ 0 is asymptotic to a catenoid or planar end, by Schoen 1983 . Also g(0) = 0, and the limiting normal of the end ϕ 0 must be vertical. Therefore, ν must be −2 for the end to be embedded, and w (0) must be 0 for the end ϕ 0 to be well-defined on * 
So µ cannot be 2. Therefore µ ≥ 3. Thus the Hopf differentials ωdg and e iθ ωdg have order µ + ν − 1 ≥ 0 at z = 0. Hence they are holomorphic at each end, as well as on M itself. 
holds, where K and dA are the Gaussian curvature and the area element of 0 . So k +γ = 4. Since any complete minimal surface with finite total curvature and one embedded end is a plane, and since the only complete minimal surface in R 3 with finite total curvature and two embedded ends is the catenoid (Schoen 1983) , 0 (M) is a torus with three embedded planar ends. But Theorem 26 of Kusner and Schmitt 1992 showed that such a surface does not exist, completing the proof. Proof. By Theorem 4 of Jorge and Meeks 1983 again, the right hand side of (1) is −4kπ. So k ≥ 4, by Corollary 7.
Remark 9. Theorem 3 of Miyaoka and Sato 1994 found examples of complete minimal surfaces of genus one with four embedded ends, but they all contain non-planar ends.
Remark 10. Costa 1993 and Kusner and Schmitt 1992 found examples of complete minimal surfaces of genus one with four embedded planar ends. But none of them satisfies the condition that the Hopf differential extends holomorphically to the ends.
Defining annular ends to be those which are homeomorphic to punctured disks, Theorem 12 of Collin et al. 2001 showed that each end of a properly embedded non-totally-umbilic CMC 1 surface 
is a counterexample. In fact, each end of 1 in this example is an n-fold cover of an embedded end, and 0 is an embedding. is the projection. However, this cannot lead us to another proof of Corollary 11, because we only assume that the c is well-defined when c = 0, 1. Furthermore, we allow M to have positive genus, so we are not considering well-definedness merely on domains which are simply-connected or homeomorphic to * ε .
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RESUMO
Mostramos que as diferenciais de Hopf de um par de superfícies primas, a saber, uma superfície mínima em um espaço euclideano de dimensão 3 e uma superfície de curvatura média constante (CMC) um em um espaço hiperbólico de dimensão 3, se estendem holomorficamente em cada fim. Usando este resultado, obtemos condições para que o par seja um plano e uma horosfera.
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